Definition and coding of aggregated characters of head glands of males and females
In order to test whether the interspecific diversity in the morphology of postpharyngeal gland (PPG) and mandibular gland (MG) is higher in male than in female Philanthinae, the characters and character states of both sexes had to be represented in the same coordinate system by a categorical principal components analysis (CATPCA). To accomplish this, we created an aggregate data matrix by combining and recoding 13 characters of female head glands derived from Weiss et al.
[1] and Weiss et al. (in preparation) and 14 characters of male head glands derived from the 'combined data' set of this study (Table S2 , additional file 1). The resulting aggregated dataset comprises 17 morphological characters of MG and PPG of both sexes (Table S2 , additional file 1; see also main text: "Pattern of interspecific variation in gland morphology"). Thirteen of these 17 joint characters represent combinations of the equivalent characters of both sexes (or, in the case of character 12, a combination of one male and two female characters). The different character states of the joint character represent combinations of one to four states of the combined original characters.
However, four characters could not be combined since they were unique to males (characters 16 and 17, Table S4 ) or to females (characters 14 and 15, Table S4 ) (see section 3 below for details on the treatment of the resulting structural zeroes due to a missing character or lack of information on the character state). Some characters had been much more finely differentiated in females [1] than in males because in the latter the considerable variation in the same character was often so pronounced that fine-graded variations were not coded. Therefore, for some joint characters different original female character states were equaled to the appropriate state as defined for males. 
Aggregated categorical principal components analysis of males and females
The aggregated dataset (Table S4 ) was subjected to a categorical principal components analysis as described for the data of males (main text: "Categorical principal components analysis" and section 2.1 of the additional file 1) to represent the head gland characters for males and females in the same coordinate system. Based on the results obtained from the initial CATPCA run including all 17 aggregated characters, the following adjustments of the analysis parameters were made: First, based on their relatively low Eigenvalues (= variance accounted for) in the initial CATPCA run, we decided to exclude the three characters (2) 'Structure of the MG', (9) 'Number of openings of the upper PPG to the pharynx', and (10) 'Number of openings of the lower PPG to the pharynx' from the final analysis (Table S5) . Second, to facilitate the interpretation of the resulting CATPCA plot, we also excluded character (4) (Table S5) .
Two of the characters that were only defined for one sex included measures of PPG size, i.e. the lateral extension of the females' PPG assessed by the number of semithin sagittal sections of the head capsule containing structures assigned to the PPG reservoir (Character 14) and the dorsal extension of the males' PPG relative to the head capsule (Character 16), respectively. Although both represent PPG size in relation to the head capsule, we did not combine them to a joint character since the approaches to measure lateral and dorsal extension of the differently structured PPGs females of and males, respectively, were too different ([1], this study). Yet, to exclude at least major effects of these separated characters on the grouping of species in the CATPCA, we tentatively combined the two size characters by including the female size categories into the more grossly defined male categories (compare descriptions of characters 14 and 16 in section 1 above). This did not change the results as compared to the analysis including separated characters for male and female PPG size. Thus, we decided to retain the separated characters in the CATPCA. 
Shannon diversity indices for male and female gland morphology
To compare the diversity of gland morphology between the sexes the aggregated dataset was reduced to those characters that were shared by males and females. Therefore, two characters that were only defined in males and two characters that were only defined in females had to be omitted.
Following a method described by Tesfaye et al. [3] , Shannon diversity indices of the resulting nine characters for males and females were calculated for each joint character for males and females separately, according to the formula:
= − ∑
With i being the number of categories of a given character, n being the total number of species for which this characters could be assessed, and n i being the number of species in a given category. The resulting nine indices for both sexes were compared using a Wilcoxon paired test in PAST (Version 2.08b, [4] ).
